Abstract: A simple and practically attractive rate-based scheduling algorithm for ATM networks is presented. By using simple counters to keep track of the transmission credits earned by each tra c stream, the algorithm decides which stream to serve next based on their bandwidth shares and the values of the counters.
clocked fair queueing (SCFQ) 1], have been proposed. Nearly all the algorithms are based on the idea of associating to each arriving packet a virtual time stamp. The smaller the time stamp, the higher is the priority of the corresponding packet. They prove very e cient in guaranteeing fairness among the tra c streams. However, because of the inherent complexity of the virtual time approach, their practical implementation is very di cult and expensive.
Moreover, since the virtual clock is the reference clock to all the streams, it cannot be reset until all the streams are idle, which in fact seldom happens and thus may lead to over ow problems. We propose an algorithm which uses simple counters to keep track of the credits accumulated by each tra c stream (or QoS class). Based on the values of the counters and the share of bandwidth allocated to the di erent streams, the algorithm decides which stream is to be served next. The following algorithm is appropriate to ATM networks. A more general version of the algorithm that takes into account the variable packet sizes such as in Internet is presented in 2]. It is appropriate to both ATM and Internet networks; however, it requires more processing overhead for practical 1. Initialize: At the beginning of operation, set all the counters to zero: K l = 0; l = 1; ; J where i is the transmission and propagation delay between nodes i and i + 1.
By using the hints given in the proof of the fairness bound and the framework provided in 3], this delay bound can be proven easily.
Since the order of the bandwidth shares in Step 2 of the algorithm above does not change except at call-level time scale, and since all the operations in the algorithm at cell-level time scale are O(1), the complexity of the algorithm is thus O(1). By comparison to the alternative approaches, our algorithm sacri ces a small amount of fairness to achieve major improvements towards practical implementations. Besides, since the values of the counters are bounded, numerical over ow problems would not occur in our algorithm.
F for ATM networks. Based on a set of counters that keep track of the credits earned by each tra c stream, CBFQ-F decides which stream is to be served next. For practical implementation reasons, the CBFQ-F algorithm sacri ces some fairness with respect to the alternative approaches (such as SCFQ) to reduce substantially the computational overhead.
